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(54) TARGET FOR GENERATING LIGHT HAVING EXTREMELY SHORT WAVELENGTH, LIGHT 
GENERATING METHOD USING TARGET, AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a target having a 
high radiation conversion efficiency, a highly clean 
target, a generation method of light having an extremely 
short wavelength using the target, and a device therefor, 
without wasting much input laser light energy. 
SOLUTION: This generation device of light having an 
extremely short wavelength is characterized by being 
equipped with a hopper 4 having a discharge port 
capable of discharging frost to one side, a refrigerator 1 
for cooling the hopper to an extremely low temperature, 
a heater 3 capable of heating the wall face of the hopper 
intermittently, and a vacuum chamber 7 for keeping the 
periphery of the hopper vacuum, provided on one side 
with a first window 10 for guiding a laser beam from the 
outside to the periphery of an outlet, and on the other 
side with a second window 1 1 for taking out extreme 
ultraviolet rays. The light having an extremely short 
wavelength is generated by the generation device by 
using as the target the frost F having a density which is 
1/100-1/2 of the solid density. 




LEGAL STATUS 

[Date of request for examination] 30.06.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAATkaiMyDA41 6037364... 2005/08/25 



. (19)B*S#fFfr (J P) (12)^flflf^lvF^$lx (A) (H)WfFfflH^SS# 

#^2004-37364 

(P 2 O O 4 — 3 7 3 6 4 A) 

(43) ^BB 0 16^2^ 5 0 (2004. 2. 5) 



(51) Int. CI. 7 




F I 


7 




G21K 5/08 




G21K 5/08 


X . 5F046 


G21K 1/00 




G21K 1/00 


X 




G21K 5/02 




G21K 5/02 


X 




H01L 21/027 




H01L 21/30 


531 S 








#2£ifi# *ff* S#3gtf>»6 OL (±8H) 


(2l)fflK#-f§- 


4*^2002-197251 (P2002-197251) 


\ ( i) dj«w/v 


899000046 




(22)ttMB 


W*fSLU*E7MSB (2002. 7. 5) 


















(74)tt3A 


100098969 










#S± 3EfT 








(72)$gW# 


wtt nm 




























(72) 38 3d # 












^BE^ffl TfTOi 2 - 6 










if-^ia^- W5E-fe V * - 1*1 








(72)38W# 





































(57) 

[SIS] SAW- !f-#;^*/i-=¥-&fc£ i?*lfic»c-r5 
It, *s'^co^S4r»figce<Jlc*Df?RL5 5 t — * 3 

if-3t*striE#Wp^iaf-igrti-5m-©^i o, te* 
mm?. J: s > @(**a® 1/100-1/2 <D«ft&*r 

[3g^H] ISl 




( 2 ) 



JP 2004-37364 A 2004.2.5 



1 

[»** 1 1 

Bfl«S©l/l 0 0~l/2<75^SSr^r-rS7n^. h 
[69*52] 

HftftAo i/ioo~i/2 rojfc&Sr^-t-s 7o^k 
IW*«3] 

-*<0ll:7o^ bfcftfflTOfcilIMn s"< 10 

[Dt*9M] 
3 KfEfcOgS. 

[»#Jg5] 20 

fit*., «WB*y^<r*, *tap©ii:sa-es«*«r'&H-r5 

[000 1] 30 
[0 0 0 2] 

£otMS*i5. lot, *ffl«ii^:oSff(^x5 40 
»*%J:9JEv*% (EAT, ^MK«7fetv>5o ) fcofc 
nm-10 0nm©itM (EAT, EUVi^5„ ) 

fcSV>tt:;fr*P@<fc, ffi{bUTS5Sa« 

tic J: tltfc^x^ttiijtis^Euv 



2 

[0 0 0 3] 

£f£-t--5ii.£«i*£tf>&£,fc9 fci£v>fcJt>, 25&3b**s<B; 

3 Kilti/T ii5 ft 3„ t£oT, r^tc u— 

*SrB8Wbfc»«-» EUV©±5<c<KME«*0**»i- 
3<Dti:, Hfls^ffitciffvteaa^ (IEI*OTEUV$§3te 

<fc 9 fctevfcfclcV'— «F— jfczcj*^— ©*MliEU 

[0 0 0 4] 

»a*Mi:5„ &o-c, r*i#*ilk3»*©fiT*J!b* 

mte'&\C%LtZ>ffi&W£t t \Z£*)9—>fv hCDi&K (y* 

k * y — >g©ii5v^— k tc^-yy h 

[0 0 0 5] 

^-yj-m, @Msroi/ioo~i/2©«s* 
7tmc x o -c i ero-r 3- ai s -s * 

1 0 0~l/2(C«Siart"efeixlix fit A/f<D5E5g<73i^ 
#&g{UTifr£o fiE-o-C, ±IEW7n^b(4, 

J: 3 K W— If-* ICS* L T*gH< * "CK 1 38 

asm**. 

[0 0 0 6] 



( 3 ) 

3 

£*tfcf*, m&&&(D 1/100-1/2 <D&&*m-t 

o 

itfi, >&m\<^btiz>&, Km, mm, m 

T)Vzii,^ z y Y W«e£\ y u * V kte*) o Z>%* 
[0 0 0 7] 

[0 0 0 8] 

*vs<\zmfe<Dn t &*&7<-tzk, n.mmiti>x*v 20 
s<<Dft&mm<kmfrMf$.tstiz> 0 ~<D&nx**,s«D 

rnttti;?), w.<:\z\i-?&®z^k^£V)m.$i£tix 

ikmfr&mzM&ztiZo got, t—*(Di)m*:mwt 
mc-rzzk\z.£K>, ?vxhtf*iys<pucmm-rz>o 

ktfx^Zo m, m-<omzi'isxt>bteQmyt&*%: 30 

[0 0 0 9] 

m^K-**mm&i&m&mmk-fz>h<DxtbZk, & 

Mlz£<>X*ys<ftfrmj£kte*), 1&mW±k k 

rtt>tix\,^z>k. h%u<ofomMmxi&m^fc<DU<D 
temmmntkm*&± $ *tx » v >t mtm zmtit-t z ^ 

kfrXZ 50T^tV\ 40 

mk kh\m&mm^mm£tiz>frbx£>z 0 ^ m 
^M<ommm^^^^x^<D^i l zh^m^m^x^< 

[0010] 50 



JP 2004-37364 A 2004.2.5 
4 

z<D%>w<Dm-v>^mi&M*m3 k kh\z%Lw-rz> 0 m 
tiooiv^o ) ommmmxtbZo 

[0011] 

lt««4fttv^5. t-^3ttWH«j»«SrIIS3ai:i- 
£t><£>-C\ ^tf>8tffimi$3 1 a, 3 1 b)jtit(4 a (Dm 

, *^<4rt^BKftTfen* Kffi*7o^bJ8lH 
[0 0 12] 

M&M7<D— j7<D{ma* y *fflP4 l tBCKSi:^ 

<z>as loi *frp) it^r©^ i i a^it b*vci^5 0 
it, iat7^-ett8i o 9 atwu 

W:, 7 #<0«JffiXtWIB8fl 4 a SrftflSIC Jtii L 

#wp4 ltcssabT^s. 

« l 0 u>X^, «OMjfi^#ttl P 4 1 (Die 

[0 0 13] 

±[ftg£ET^t/y^@<bt5 1 6 1 K^-Ctf^M 
f&ZtlZo fc-^3l:itt-C»St©3 1a 

tcA,m^tttz^m(Dmm^mmm^xm^^± 

TIT7D ^ h ( (H3Wff#F) tftot*jy/<4 



( 4 ) 

5 

P4 1^}fLHitr<i:ia^ mMnt—VvYim 
[0014] 

SEbiSifiLftttftAftT-e, (J^2xio 2 0 -8X1 
0 2 1 l/ccii«|g|^t5c rtUi^ir/ 
^CD®i^S3. 5 g/c c, ^ir/^OJ^fil 3 1 
. 3Xtfr##Kn«6. 0 2 X 1 0 2 3 «fcf;S 10 
^Sl. 6 X 1 0 2 2 m/c c = (3. 5/131. 3 
) X 6 . 0 2 X 1 0 2 3 <Dm£ 1/100 — 1/ 2 UlfB 
Si"5 0 HEot, Z<D?*-?y hWJ^IfYAGU-f 
-3t^ftSH5ri:(cJ:l9, »*fc£;h/tttliL2 x r 
o 2 0 - 8 x i o 2 1 IB/ c c £»f l o 2 0 

- 1 0 2 3 fl/c c^MI^tt^T'^X-e^i 
-T5o «^-««oJilS35S>f^^«ft^«tf 1 ofrefcs 
cote, -oo^ft^l 0—1 5ffi60m^$r®ctti-t"5^: 

^7 Xv^gf 1 3 - 1 4 n m(^) E U V 5 B U 

a>t>> r^-y^M*. ±fr35«±E<©Euv*3tia« 

[0015] 30 

z <o&w<Dm-mmMm&& 4 atwa 5 1 £ t waK-*- 

5o 04ttS-HlS3fgffi6DffiSjgg3t5l^e («T, 
*3£«2 0 0*i^5 o ) 5r^-r^»fffiia, 0 5 1*04 0 

*gf2 0 0t>ftH«l> ^^^Aff2 N fc-*3, * 
S>^4, J¥LttiU$5, i^m^6, ifiSttJJv? 
/^u-iP-*»±»8aW«*«Jll»9«r«*., fc- 

»ra«"C, sv^ia«H«trai:-efc*9, ratlin* 40 

-CHS* 1 2 .tot, M$12, fc-*3 

at/* 4 o^je-r 5« 

[0 0 16] 

t — *3te, 3 tt(DtkWMM 3 2 a , 3 2 b, 3 3 a, 
33b, 34a. 34b £r^T U 3 2a, 33 

a, 3 4 a £Sk®mil3 2 b, 3 3 b, 3 4b^^ 

*^4H, ^f-f K«fP4 bOT*-IIB»4 a tSKi-SR 
fStttfV^v^iJM c Sr-frfftld^TU ^i^^ c 50 



JP 2004-37364 A 2004.2.5 

6 

~<D^$is^y4 c tl^'L>T% ^*v?>-^4 cF*9-e[Hlfc 

•Ctt 8 tic) <D2MS 12a $rft5 0 12a <Dftm\± 
, /N^i^v^4 cOrt«B^«/hR||»*^Lr»lRjLr 
V^o 39ft* 1 2 0*»C?lCtlP3»4 a <£>J§ffl£><£ 

[0 0 17] 

2 0 0 ictaxii, l Stogtmm«i (0!litf3 2 a 
> 32b) lci!SLT@{bS4-*J«S*Tv>;5IHK:, JS 

tJrfc/iWti^tSr i: lot, 7d 

fc7o^h (|3©1?fF) tt, l^t)-a-9^1fil 2 a CD 

[0 0 18] 

[SSWcDSb*] 

[0®ro«sm*aftw] 

[mi] ^(D&w<D?—y~y h<o%mkwm&.xfmmk 

[El 2] V&k<r>9—fy h<DmmbW.&R.Xf®8tk<Dm 
[El 3] n©»W«>aS-lllS»««)Si««r*i-«*rEH 
[El 4] r0&mroft=Xtt&tt0£B*^-|^9BI 
[El 5] El4£DAA»fEEl-Cfe'5o 

[ff-^-CDtttBJ] 

1 

2 ^XftAf 

3 t— ^ 
4 

5 JfLWLftl 

6 

7 

8 l — 1f-3t**» 

9 jKMiftS 

1 0 (D& 

l i ®nco^ 
1 2 Htt* 



( 6 ) JP 2004-37364 A 2004. 2. 5 



(72)&m# mis 

F 9 — J\ 5F046 GC01 



